Abstract A reappraisal of the conservation status of the indigenous New Zealand vascular plant flora is presented. The list comprises 792 taxa (34% of New Zealand's total indigenous vascular flora) in the following categories: Extinct 4 taxa, Acutely Threatened 122 taxa (comprising 47 taxa Nationally Critical, 54 Nationally Endangered, 21 Nationally Vulnerable), Chronically Threatened 96 taxa (comprising Serious Decline 26 taxa, Gradual Decline 70 taxa), At Risk 499 taxa (comprising Sparse 126 taxa, Range Restricted 373 taxa), Non-resident Native 26 taxa (comprising Vagrant 16 taxa, Colonist 10 taxa), and Data Deficient 45 taxa. A further 208 plants are listed as Taxonomically Indeterminate, being those which might warrant further conservation attention once their taxonomic status is clarified. A further 31 named taxa and 18 rated as Taxonomically Indeterminate, and previously considered to be threatened and/or uncommon, are removed from this updated listing. A concordance of plant names is provided. The lists presented use a new threat classification system developed by the New Zealand Department of Conservation for sole use within this country. This paper represents the first time the entire known indigenous vascular flora has been assessed from a conservation perspective since the mid 1970s. A brief analysis of the patterns of rarity exhibited by the taxa listed is presented.
INTRODUCTION
The last listing of New Zealand's threatened and uncommon vascular plants was conducted by the New Zealand Threatened Plant Committee in the late 1990s (de Lange et al. 1999) . Since that publication, the listing process used has been superseded by the development of a new threat classification system for all New Zealand taxa (Molloy et al. 2002) . This system is a refinement of the threat classification framework proposed by de Lange & Norton (1998) and used by the former New Zealand Threatened Plant Committee for vascular plants, and the Species Priority Ranking System developed and used by the New Zealand Department of Conservation for a range of taxonomic groups (Molloy & Davis 1992) . The new threat classification system, developed by a specialist panel for the Department of Conservation between March 1999 and December 2001 (Molloy et al. 2002) , is a uniquely New Zealandbased conservation status assessment tool (cf. IUCN 1994 (cf. IUCN , 2000 , which has now been applied for birds, bats, marine mammals, frogs, reptiles, freshwater and marine fish, freshwater, marine, and terrestrial invertebrates, bryophytes, macro-algae, fungi, and vascular plants indigenous to New Zealand (Hitchmough 2002) .
As part of the development of the new system, a new panel undertook a comprehensive re-evaluation of the threatened status of the New Zealand vascular flora between October and December 2001 (Hitchmough 2002) . This panel comprised some members of the former New Zealand Threatened Plant committee (de Lange et al. 1999 ) plus appointed representatives from the Department of Conservation, universities, and crown research institutes (see authorship list for this paper). In accordance with agreements reached between the New Zealand Botanical Society Committee, which was responsible for the functions of the former New Zealand Threatened Plant Committee, and the Department of Conservation (Rogan 2002) , this paper continues the process of reporting, through peer-reviewed literature, the results of this assessment.
This new list updates and supersedes all previous threatened vascular plant listings (Cameron et al. 1993 (Cameron et al. , 1995 de Lange et al. 1999; Hitchmough 2002) for New Zealand and remains valid from the date of publication until the next list is published.
METHODS
The following lists are for vascular plant taxa (species, subspecies, varieties, forma, and those entities as yet without formal taxonomic rank) believed to be indigenous to the New Zealand Botanical Region (Wardle 1991) , excepting those endemic to Macquarie Island*. Included are indigenous New Zealand plants that also occur naturally overseas (e.g., in Australia), where they may or may Molloy et al. 2002) . Box denotes a category in the classification.
Macquarie Island*, though biogeographically part of the New Zealand subcontinent, is under the control of Australia, thus, New Zealand-based assessments of its biota are unnecessary. not be considered threatened (e.g., Amphibromus fluitans, Sebaea ovata). Initial information for this revision was gathered from the previous three listings of threatened, local, and uncommon plants (Cameron et al. 1993 (Cameron et al. , 1995 de Lange et al. 1999) , and Flora of New Zealand volumes I-V. This information was supplemented by public submissions and expert opinion regarding the conservation status of the New Zealand indigenous flora. Submissions were solicited from the New Zealand botanical community through the New Zealand Botanical Society Newsletter (Hitchmough 2001) . Submissions were then collated and reviewed by the vascular plant panel in October 2001.
The placement of candidate taxa in risk categories was based on the criteria outlined by Molloy et al. (2002) , panel knowledge, and referral to herbarium records and recent publications. In situations of doubt, provisional assessments of candidate taxa were referred to specialists in species autecology, reproductive biology, demography, historical and current range information, threats, and projected decline patterns, for their advice. All provisional assessments were then re-evaluated by the panel in December 2001, and the interim listings were posted for external comment by Department of Conservation botanists and those who provided the candidate taxa for the listing process. The lists stemming from that exercise were published by the Department of Conservation (Hitchmough 2002) . However, as a result of the incomplete listings in that document, new information, further public comment, and our requirement to publish a paper within peer-reviewed literature (Rogan 2002) , the entire vascular plant list of Hitchmough (2002) was reassessed by the panel during January and February 2003.
The risk categories used (Appendices 1 and 2) are those defined in Molloy et al. (2002) (Fig. 1) , namely "Extinct", "Acutely Threatened" (Nationally Critical, Nationally Endangered, Nationally Vulnerable), "Chronically Threatened" (Serious Decline, Gradual Decline), "At Risk" (Sparse, Range Restricted), "Non-resident Native" (Coloniser, Vagrant), and "Data Deficient". However, the definition of "Range Restricted" departs from that offered by Molloy et al. (2002) in that an area of 100 km 2 is used to spatially define the category.
These categories were preferred by Molloy et al. (2002) over the current IUCN (2000) categories because they reflect more accurately the nature of insular rarity as occurs in New Zealand (cf. de Lange & Norton 1998) . However, as indicated by Molloy et al. (2002) , the New Zealand Threat Classification System does not preclude individuals from using IUCN Threat Categories, and information used for the New Zealand listings presented here, and held by the Department of Conservation, is available to those wishing to undertake an independent IUCN threat assessment.
Unlike earlier listings, except perhaps that of Given (1976) , the present listing has resulted from an assessment of all taxa known to be indigenous to New Zealand. Thus, the taxa listed here are the subset of the entire vascular flora that meet the criteria that define the categories of Extinct, Acutely Threatened, Chronically Threatened, At Risk, Non-resident Native, and Data Deficient (Molloy et al. 2002) .
Four lists are presented here (Appendices 1-4). Appendix 1 comprises the main New Zealand Threatened and Uncommon Vascular Plant list. Appendix 2 deals with all Taxonomically Indeterminate plants. Appendix 3 lists the vascular plant taxa no longer considered to be at risk or nationally uncommon, or, in the case of unnamed entities, those whose identity could not be determined by experts and which could not be linked to herbarium specimens. Appendix 4 provides a concordance of names used by de Lange et al. (1999) and altered in this publication. Plants listed in Appendix 2 as Taxonomically Indeterminate are assigned a provisional conservation status using the same criteria as in Appendix 1 but recognising that information on their taxonomic relationships has either not been formally evaluated or remains in doubt.
Authority abbreviations of all published plant names follow those recommended by Brummitt & Powell (1992) . Those plants considered to be Taxonomically Indeterminate (212 taxa) are listed by showing their probable affinity (e.g., Ranunculus aff. stylosus) and, where this is not known or there is a suspected aggregate, names are then listed alphabetically (e.g., Cardamine (a) or Lepidium aff. oleraceum (a), (b), et seq.). All plants accepted in the Taxonomically Indeterminate category are supported with a herbarium voucher. Treatment of families follows Kubitzki (1990) for pteridophytes and gymnosperms, and the recommendations of APG II (2003) for angiosperms. The treatment of genera and species is based on recent publications and the opinions of specialists.
A brief analysis of the lists is also presented. To simplify the interpretations we have combined the At Risk and Non-resident Native categories, referring to these collectively as Naturally Uncommon (although some At Risk taxa have that status as a result of past human activities). For the construction of some tables we have based our assessments as follows.
Altitudinal zones are based on Wardle (1991) except that we have used "Lowland" to refer to Wardle's "Warm Temperate" zone, and have included Wardle's "Penalpine" and "Nival" zones within our "Alpine" zone. We have also distinguished a coastal zone to refer to those habitats that are exposed to regular influence from the sea as characterised by high saline inputs. The altitudinal zones decrease with increasing latitude so that Campbell Island only has Subalpine and Alpine zones above the Coastal zone.
The habitat types used in the analysis have been adapted from Wardle (1991) and reflect the major physiognomic cover types dominated by indigenous species. "Other scrub" includes scrub communities dominated by Kunzea and Leptospermum species, and open seral communities such as gumlands. "Tall-tussock grassland" includes those grassland communities dominated by Chionochloa and tall tussock-forming Poa species (e.g., Poa foliosa). "Short-tussock grassland" includes those grassland communities dominated by Festuca species, Rytidosperma species, and some Poa species (e.g., Poa cita and P. colensoi). "Beach" includes dune systems, and sand, gravel, and boulder beaches.
Individual taxa have been assigned to more than one altitude zone, habitat, or botanical province as appropriate.
RESULTS AND DISCUSSION
This paper is based on a conservation assessment of the entire indigenous New Zealand vascular plant flora that has identified 792 described taxa of indigenous New Zealand vascular plants (or 34% of the total indigenous vascular flora) as threatened or nonresident native (Appendix 1). Of these (with percentages of the total indigenous vascular flora given in brackets), 4 (0.2%) are believed Extinct, 122 (5.3%) Acutely Threatened, 96 (4.2%) Chronically Threatened, and a further 525 (23%) have been assessed as naturally uncommon (At Risk or Non-resident Native). Forty-five candidate taxa have been assessed as Data Deficient because there was insufficient information to provide a more detailed assessment, although there were reasons to believe that they warrant listing. Aside from these listings we have also assessed a further 208 named taxa and unnamed variants (Appendix 2) whose taxonomic status is either unclear, in question, or which have been proposed to the panel as being potentially distinct but which still require further taxonomic assessment and formal recognition. Because the status of these 208 entities is in question we have not included them in the following assessment of the New Zealand Threatened and Uncommon vascular flora. Furthermore, we have not directly compared the current listing with previous threatened plant listings (Cameron et al. 1993 (Cameron et al. , 1995 de Lange et al. 1999) because the systems used by those publications to assess candidate threatened or uncommon taxa (IUCN 1994; de Lange & Norton 1998 ) differ markedly from the one now used by the Department of Conservation (Molloy et al. 2002) . Nevertheless, as with previous listings, some general comment can be made on the nature and extent of threatened and uncommon taxa within the New Zealand vascular flora.
The main contributing families (≥ 10 taxa, with number of taxa in brackets) remain similar to those listed by de Lange et al. (1999) with the notable addition of the Ericaceae (14), Onagraceae (14), and Araliaceae (13), and increased dominance of the Cyperaceae (51) ( Table 1 ). The main contributing families (i.e., those with greater than 30 taxa) remain largely the same though with significant increases in the number of taxa within each, e.g., Asteraceae (135), Poaceae (83), Plantaginaceae (66; which has increased its prominence due to the recircumscription of many genera previously included in the Scrophulariaceae (APG II 2003)), Orchidaceae (33), Boraginaceae (31), and the marked increase in the Cyperaceae which in the 1999 assessment contributed 20 taxa and now has 51. However, if those instances of natural rarity (taxa listed as At Risk and Non-resident Native) and those assessed as Data Deficient are removed, overall values decrease. The Asteraceae still contribute the greatest number with 29 taxa, followed by the Plantaginaceae (19), the Poaceae (13), the Cyperaceae and Boraginaceae each with 12, and the Orchidaceae with 7 (Table 1) . While these assessments still reflect the overall contribution that these large families make to the New Zealand vascular flora (Wilton & Breitwieser 2000 ; P. J. de Lange & D. A. Norton unpubl. data) , the increased dominance of the Poaceae and Cyperaceae at the expense of previous major contributors the Orchidaceae and Brassicaceae reflects our increasing knowledge of these families, the fine tuning the new threat assessment system allows, and the fact that the current assessment is perhaps the first time since initial listings were conducted (Given 1976 ) that the entire vascular flora has been assessed from a conservation perspective. The same reasons explain why the Ericaceae (including Epacridaceae) and Onagraceae are now so prominent.
Several of the most prominent and species-rich genera in the main contributing families (Table 1) dominate the generic assessment of the lists (Table  2) . However, while formerly important genera such as Hebe (45), Myosotis (30), and Celmisia (25) remain dominant, other species-rich yet formerly under-represented genera such as Chionochloa (14) and Epilobium (13) are now significant contributors, whilst Carex (34), Leptinella (18), and Aciphylla (17) have increased their dominance. When these figures are adjusted to include only those threatened (Acute and Chronically Threatened), the overall contribution of species-rich genera characterised by highly localised but not necessarily threatened taxa (e.g., Carex and Celmisia) drops, and Myosotis (11), Hebe (10), Carmichaelia (10), and Lepidium (8) become prominent, mirroring patterns in the previous list (de Lange et al. 1999) . With respect to life form, dicotyledonous composite (103) and non-composite herbs (233) comprise 42.4% of the listings, followed by dicotyledonous trees (52) and shrubs (155) which contribute another 26% (Table 3) . Monocotyledonous contributions are dominated by grasses (83; 10.4%), sedges (51; 6.5%), and orchids (33; 4.2%), while ferns (40) provide 5% of all listings. These patterns are comparable to those observed by de Lange et al. (1999) . Again, if these figures are adjusted to include only those threatened (Acute and Chronically Threatened), non-composite (67) and composite dicotyledonous herbs (17) still make up the majority of threatened taxa (38.8%), followed by dicotyledonous shrubs (48) and trees (24) which comprise 32.9% of all threatened plant listings. Notably, the number of threatened grasses drops from 83 taxa to 13 (5.9% of threatened plant listings), reflecting the high incidence of natural rarity within this group rather than actual threatened status. Indeed, of those grass species listed only Amphibromus fluitans, Cortaderia turbaria, Puccinellia raroflorens, and Puccinellia walkeri subsp. chathamica are under serious active threat, the majority of the remaining species being listed as threatened merely because they occupy small vulnerable habitats and have low overall population sizes (cf. Molloy et al. 2002) . Sedges (12) also have only a few species actively at risk from external threats (e.g., Carex inopinata and C. dolomitica); the remaining threatened species are listed because of overall small population size, vulnerable habitats, or through gradual deterioration in overall habitat quality (e.g., Carex litorosa). There are also far fewer threatened than naturally uncommon orchids (7; 3.2%), two of which, Anzybas (Corybas) carsei and Linguella (Pterostylis) puberula, are doubtfully endemic species with very close (if not conspecific) relatives in Australia.
With regard to altitudinal zones (Table 4) , most taxa are found within lowland (268), montane (246), and coastal habitats (187), while there is a virtually even split of taxa occupying alpine (142) and subalpine (140) zones, appreciating that some taxa span a number of different altitudinal zones. These figures change markedly when Naturally Uncommon and Data Deficient categories are removed. Though lowland (103), montane (86), and coastal (55) zones still contribute the most threatened taxa, there are far fewer taxa within the alpine (14) and subalpine (20) zones. These patterns reflect the fact that most taxa within subalpine and alpine habitats are simply narrow-range endemics or sparsely distributed taxa and are not directly threatened (cf. de Lange & Norton 1998) .
In terms of habitat type (Table 5) , cliff-dwelling taxa dominate the listings with 206 taxa, 53 of which are Threatened. Perhaps surprisingly, closed forest constitutes the next major contributing habitat type with 154 taxa (59 listed as Threatened), followed by 108 taxa which occupy boulder field, talus, and scree habitats; few of the remaining habitat types contributed more than 50 taxa, and most of these become negligible contributors (<10 taxa) when Naturally Uncommon and Data Deficient groupings are removed. Indeed, only boulder field, talus, and scree (22), turf and cushion (15), beach (21), grey scrub (18), and oligotrophic (10) and eu-mesotrophic (15) wetland habitats contribute ≥ 10 threatened taxa.
When compared with de Lange et al. (1999) , the distribution of threatened and uncommon taxa by botanical province within New Zealand (Table 6 ) has seen the elevation of Otago (198) and Canterbury (191) above such traditional species-rich "hot spots" as Northland (163) and Western Nelson (149). Notable also has been the increased prominence of Auckland (151) and the southern North Island (142). These differences reflect the use of the Molloy et al. (2002) threat classification scheme and the much larger data base sampled. Again, a more meaningful impression is derived through removal of Naturally Uncommon and Data Deficient categories. In this situation it is Canterbury (87), followed by Auckland (77), Otago (73), Northland (73), and the southern North Island (72) which contain the largest numbers of threatened taxa. Appendix 1 New Zealand threatened and uncommon vascular plant list. † denotes indigenous taxa found naturally outside New Zealand. ‡ denotes an addition to this list (cf. de Lange et al. 1999) .
Qualifiers
With the exception of Partial Decline (PD) and Island Endemic (IE) full definitions are provided for the qualifiers used in this list by Molloy et al. (2002) . Partial Decline has been used here to indicate taxa (e.g., Hebe acutiflora) whose populations are subject to range contraction below the minimum thresholds used by Molloy et al. (2002) Acutely Threatened (122) Acutely Threatened taxa are those which meet the criteria specified by Molloy et al. (2002) for the categories 1. Nationally Critical, 2. Nationally Endangered, and 3. Nationally Vulnerable.
Nationally Critical (47)
Listed here are those taxa which qualify as Nationally Critical, because of their small population size (£ 250 mature individuals), or the number of sub-populations known (£ 2, with £ 200 mature individuals in the largest of these), or their area of occupancy (0.01 km 2 ), or their predicted decline rate (≥ 80% in the next 10 years). Fuller definitions are provided by Molloy et al. (2002 
Nationally Endangered (54)
Listed here are those taxa characterised by their small population size (250-1000 mature individuals), £ 5 subpopulations known (with either £ 300 mature individuals in the largest population or the total area of occupancy £0.1 km 2 ), and a moderate to high recent predicted decline (≥ 30% of the total population or habitat area over the last 100 years, or predicted to occur within the next 10 years); or those taxa typified by small to moderate population sizes (1000-5000 mature individuals), £ 15 sub-populations (with £ 200-500 mature individuals in the largest or the total area of occupancy is 0.1-1 km 2 ), and a high recent or predicted decline (≥ 60% of the total population or habitat area over the last 100 years, or this is predicted to occur within the next 10 years). Fuller definitions are provided by Molloy et al. (2002 Chronically Threatened (97) Chronically Threatened taxa are those which meet the criteria specified by Molloy et al (2002) for the categories 1. Serious Decline and 2. Gradual Decline.
Serious Decline (26)
Taxa qualify if they occur as moderate to large populations where there is a moderate to large predicted decline (with total population size > 5000 mature individuals, > 15 sub-populations and either > 500 mature individuals in the largest sub-population or the total area of occupancy > 1 km 2 , with a predicted decline rate of > 30% in total population over the next 10 years), or taxa exist as small to moderate sized populations with a small to moderate predicted decline (with total population < 5000 mature individuals, £ 500 mature individuals in the largest subpopulation or total area of occupancy £1 km 2 , with a predicted decline rate of 5-30% in the total population over the next 10 years). Fuller definitions are provided by Molloy et al. (2002 
Gradual Decline (70)
Taxa qualify if they occur as moderate to large populations with small to moderate predicted declines (total population size > 5000 mature individuals, > 15 sub-populations and either > 500 mature individuals in the largest sub-population or the total area of occupancy > 1 km 2 , with a decline rate of 5-30% in total population over the next 10 years, which is predicted to continue beyond 10 years). Fuller definitions are provided by Molloy et al. (2002 
